Systemic lupus erythematosus (SLE) is an autoimmune disease that predominantly aVects women of reproductive age. Pregnancy and its outcome is a major concern to most SLE patients. Queries regarding the risk of disease flares during pregnancy, chance of fetal loss, and the safety of various drugs are often raised. With the improvement in the understanding of the pathogenesis of SLE and the judicious use of immunosuppressive drugs, better disease control can now be achieved and SLE patients should not be deprived of the opportunity for bearing children. Prepregnancy counselling and close collaboration with other specialists such as the obstetricians and the perinatologists is essential in optimising the maternal and fetal outcome in lupus pregnancies. In this review, important issues regarding the fertility rate, optimal timing of conception, risk of disease flares during lupus pregnancy, pregnancy course, fetal outcome, safety of various drugs used for disease control during pregnancy and lactation, and contraceptive advice are discussed. (Postgrad Med J 2001;77:157-165) 
With the improvement in the survival and prognosis of systemic lupus erythematosus (SLE) in the recent decades, a significant proportion of SLE patients can now be maintained in disease remission. Uncertainties about the risk of childbearing to both the mother and the fetus have become a major worry from couples during clinic consultations. Advising couples on various aspects of pregnancy and contraception is always a diYcult task. In this review article, common issues related to pregnancy in women with SLE are discussed. Appropriate individual based advice should be given to couples during prepregnancy counselling.
Fertility rate of SLE patients
Fertility of patients with SLE is usually unaltered by the disease. 1 A pregnancy rate of 2.0 to 2.4 pregnancies per patient has been described, not only during disease remission but also during periods of disease activity. 2 3 However, certain factors may contribute to a lower fertility rate in some patients. Menstrual irregularities with anovulatory cycles may occur during episodes of active disease and high dose corticosteroid treatment. 4 Moreover, end stage renal failure secondary to lupus nephritis may result in amenorrhoea. Ovarian failure caused by cyclophosphamide treatment is another important factor for reduced fertility. 5 The incidence of permanent amenorrhoea after cyclophosphamide treatment ranges from 11% to 59% and is dependent on the age of the patient and the cumulative dose of cyclophosphamide administered. 6 7 In general, the risk of ovarian failure is much higher in patients who are treated by oral cyclophosphamide than intermittent intravenous pulse cyclophosphamide. In the absence of renal failure, cyclophosphamide treatment, active disease, or treatment with high dose steroid, patients with SLE should be as fertile as the general population and should not be discouraged from being pregnant, although they should be informed of the increased risk of pregnancy complications and fetal wastage. Appropriate individual based contraceptive advice should also be given for those who do not want to become pregnant because of social reasons.
Pregnancy and flares of SLE
Whether there is an increased risk of lupus flares during pregnancy when compared with those who are not pregnant is a subject of controversy. Numerous retrospective and uncontrolled studies conducted since the 1960s have reported exacerbation of SLE during pregnancy. Well designed prospective studies with controlled groups included for comparison are recently available but have yielded contradictory results (table 1) . [8] [9] [10] [11] [12] [13] Lockshin et al, 8 Mintz et al, 9 and Urowitz et al 10 did not find any increased incidence of flares during pregnancy when compared with controls, while Wong et al, 11 Petri et al, 12 and Ruiz-Irastorza et al 13 reported that pregnancy caused more lupus flares. The cause for the discrepancy of results from these studies is multifactorial and probably related to the diVerences in the definition of lupus flares, assessment of disease activity, selection of the control group, and whether they matched well the disease characteristics of the pregnant patients, the proportion of patients with positive antiphospholipid antibodies (aPL) and abortion during early pregnancy who were excluded from analysis, and therapeutic strategies such as prophylactic steroids in late pregnancy. Certain physiological changes that occur during pregnancy may be misinterpreted as flares-for example, palmar erythema, transient facial blush, increase in proteinuria due to an increase in glomerular filtration rate, and postpartum alopecia. This may lead to an overestimation of the frequency of lupus flares during pregnancy. For this reason, modification of the commonly used disease activity indices has been proposed for the assessment of lupus activity during pregnancy.
14 Despite the inconsistency of results generated, a common agreement from these studies is that lupus flares during pregnancy are fairly common, with a frequency of more than 57% and flare rates ranging from 0.06 to 0.136 per patient month. Every SLE patient should therefore be followed up during pregnancy under the assumption that there is a risk of flare.
Prediction of when an individual SLE patient will flare during the pregnancy course is diYcult. Data regarding the frequency of flares during each trimester and the puerperium generated from five of the prospective studies described above are heterogeneous. [9] [10] [11] [12] [13] Some studies reported that most flares occurred during the second trimester 12 13 but others described most flares at the first trimester. 9 10 Wong et al reported an equal frequency of flares during the second and the third trimester (38.5%) but no patients flared in the postpartum period. 11 Prophylactic steroid treatment in late pregnancy to prevent postpartum flares, diVerence in proportion of patients with abortion or premature delivery, and hence diVerence in proportion of patients reaching the third trimester, and treatment given during the first trimester may well modify the course of SLE during pregnancy and probably contribute to the heterogeneity of the results from different studies. Nevertheless, it should be noted that SLE may flare at any trimester of pregnancy and in the postpartum period.
Lupus flares during pregnancy tend to be mild, with predominant arthritis and cutaneous manifestations. 1 3 9 12 13 Some patients may experience minor flares with fever, fatigue, serositis, and thrombocytopenia. Exacerbation of SLE with major organ involvement such as the kidneys and the central nervous system, on the other hand, may occur up to 46% and 5%, respectively, of patients. 1 11 12 Wong et al described six renal flares among 13 relapses (46%) in 29 pregnancies of his cohort of SLE patients. 11 Petri et al reported renal involvement in 43% of all flares during pregnancy, which was higher than those of the controls (22%). 12 However, only 11% of all flares were regarded as severe flares according to the physican's global assessment. Ruiz-Irastorza et al also described that 23% of flares during pregnancies in their SLE patients involved the kidneys or the central nervous system as compared with 12% in the controls, but statistical significance could not be reached. 13 Overall, the results from these studies do not suggest lupus flares during pregnancy are exceedingly more severe than those occurring outside pregnancy. However, given the high frequency of flares during pregnancy, SLE pregnancies should be regarded as high risk and close monitoring for disease activity is mandatory throughout the pregnancy course and the puerperium.
Optimal timing for conception
A number of studies have demonstrated that active lupus at the time of conception was associated with a higher risk of disease flares during pregnancy. [15] [16] [17] [18] The incidence of disease flares in patients with lupus nephritis undergoing pregnancies range from 7.4% to 63.0%. 19 Renal flares during pregnancy may run an aggressive course with the development of acute renal failure and may even lead to maternal death. Houser et al studied 18 pregnancies from 11 patients with SLE who had nephritis and reported that 50% of patients with active disease at conception flared but for those with inactive disease, only 20% had flares. 15 In another multicentre study by Hayslett et al that involved 65 pregnancies from 47 patients with history of lupus nephritis, it was described that of the 25 pregnancies with active renal disease at conception, 48% had flares of nephritis. 16 This percentage was higher than that of pregnancies with inactive renal disease at the time of conception (32%). Jungers et al reported that 12 of 26 (46%) lupus pregnancies studied had disease flares. 17 Those with active lupus nephritis at the time of conception had a higher chance of flares than those without (66% v 9%). Finally, Bobrie et al described the rate of disease flares during lupus pregnancies to be 62% and 7.4%, respectively, for those with active and inactive nephritis at conception. 18 Thus, in SLE patients, pregnancy is best undertaken during periods of quiescent disease and nephritis, if present, should be in remission for at least six months before conception. There are still no uniformly acceptable or standardised criteria for the definition of renal remission. As proposed by Boumpas and Balow, patients who have stabilisation of their renal function, resolution of urine sediment abnormalities, proteinuria of less than 1 g per day, and normalisation (ideally) of the C3 level for at least six months should be regarded as having renal remission.
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Box 1: Pregnancy and flares of SLE x Whether flares of SLE are more frequent during pregnancy remain controversial. x Lupus flares during pregnancy do not seem to be exceedingly more serious than those occurring in non-pregnant patients. x Lupus may flare at any trimester and the postpartum period.
As a general rule, the longer the patient is in remission at the time of conception, the higher is the chance that she can complete the pregnancy without experiencing a disease exacerbation.
Obstetric outcome of SLE
Patients with SLE have an increased risk of pre-eclampsia during pregnancies. The incidence of pre-eclampsia in lupus pregnancies ranges from 5% to 38% in various reported series, 20 which is higher than that of pregnancies in women without SLE. Three recent retrospective studies have provided information regarding the course of pregnancy in patients with lupus nephritis. [21] [22] [23] Hypertension developed frequently (37%-56%) during pregnancies in these patients. Pre-eclampsia may develop in up to 30% of SLE patients with preexisting nephritis. 23 Apart from the general risk factors such as primigravida, pre-existing systolic hypertension, smoking, obesity and previous history of pre-eclampsia, miscarriages, or abortions, 24 the presence of aPL is an additional factor for early onset preeclampsia. 25 DiVerentiation between pre-eclampsia and nephritic flare during pregnancy can be diYcult. Both conditions can cause hypertension, proteinuria, oedema and worsening renal function, and may coexist in the same patient. Distinction between relapse of nephritis and pre-eclampsia is important because the management is diVerent. There are some clinical clues that may help. First, as shown by Buyon et al, the serum C3 and C4 levels normally rise steadily during pregnancy and in patients with pre-eclampsia. 26 A drop in C3 and C4, coupled with a rising anti-dsDNA titre, is likely to be associated with disease flare in a SLE patient with proteinuria. Second, the presence of active urinary sediments (white cell, red cell, or granular casts) and disease activity in other organs such as true arthritis, cutaneous vasculitis, oral ulcers, and lymphadenopathy in a patient with worsening proteinuria points to a lupus flare. Third, prednisone treatment will typically worsen pre-eclampsia while renal flare will respond to increasing dose of prednisone. Finally, according to the experience of the John Hopkins' SLE cohort, Petri mentioned that hypertension was not present in most of their patients with relapse of nephritis while raised blood pressure occurred almost universally in patients with pre-eclampsia.
27
Fetal outcome of SLE Pregnancies in SLE patients are characterised by an increased incidence of fetal wastage (abortions and stillbirths), prematurity, and intrauterine growth retardation (IUGR). 20 The rates of abortion and stillbirths in lupus pregnancies vary from 6%-35% and 0%-22%, respectively, which are higher than that of the general population. 9 28 Active lupus nephritis, previous history of fetal death, and the presence of the aPL have been shown to be predictive factors for fetal wastages in lupus pregnancies. 15-17 29-33 In a recent study by Rahman et al active renal disease was found to be a significant predictor for fetal loss (p<0.012). 34 Maternal hypertension was also identified as a significant statistical predictor for prematurity and IUGR. On the other hand, numerous prospective studies conducted in the 1990s have shown that in lupus pregnancies, mothers positive for aPL had a much higher risk of fetal loss than those who were negative. 30 33 In fact, recurrent pregnancy loss is a major clinical criterion for the antiphospholipid syndrome. Fetal loss related to the antiphospholipid syndrome usually occurs in the second and third trimesters. 32 The presence of both the lupus anticoagulant and high titre IgG anticardiolipin antibodies (aCL) are associated with the highest risk of fetal wastage. 33 35 Uncontrolled trials in the 1980s appeared to suggest that low dose aspirin (75-100 mg/day) and prednisone might improve fetal outcome in recurrent pregnancy loss associated with aPL. 36 In 1992, Cowchock et al showed in a randomised controlled trial that maternal treatment with subcutaneous heparin (20000 U/day) and low dose aspirin (80 mg/day) was as eVective as prednisone (40 mg/day) and low dose aspirin in terms of fetal outcome. 37 As mothers treated with prednisone suVered from more morbidity such as pre-eclampsia, premature rupture of membranes and preterm deliveries, heparin was the preferred treatment to prednisone. Silver et al compared maternal morbidity and perinatal outcome in pregnant mothers with positive aPL who were treated with either aspirin (81 mg/day) alone or with combined therapy of aspirin and prednisone (>20 mg/day) and found that preterm deliveries were more common in the prednisone treated group. 38 However, fetal wastage was 0% in both arms. The surprisingly high successful pregnancy rate in this study might probably be related to the fact that their patients did not meet the strictest definition of antiphospholipid syndrome and had not had three consecutive pregnancy losses. Kutteh demonstrated that subcutaneous heparin in addition to aspirin (81 mg/day) provided a significantly better pregnancy outcome than aspirin alone in recurrent pregnancy loss associated with aPL. 39 The same author also described a similar eYcacy between lower dose (average maximum dose 16254 U/day) and higher dose (average maximum dose 26600 U/day) of heparin in combination of low dose aspirin in the prevention of fetal loss in these patients.
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Box 2: Obstetric and fetal outcome in lupus pregnancies x The incidence of pre-eclampsia is increased. x Pre-existing hypertension, nephritis, and the presence of aPL are risk factors for pre-eclampsia. x Fetal wastage, prematurity, and intrauterine growth retardation are more common. x Active nephritis at conception and the presence of aPL predict for fetal losses.
As a higher dose of heparin may be associated with more bleeding complications, most physicians prefer a dosage ranging from 5000 to 7500 units administered twice daily. Finally, a more recent study by Rai et al confirmed previous results that aspirin (75 mg/day) combined with subcutaneous unfractionated heparin (10 000 U/day) was significantly more eYcacious than aspirin alone in achieving live births in women with recurrent miscarriages associated with aPL. 41 For
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Neonatal lupus erythematosus (NLE) syndrome NLE is a syndrome consisting of congenital heart block (CHB), transient cutaneous lupus lesions, cytopenia, hepatic, and other systemic manifestations in children born to mothers with SLE, Sjogren's syndrome, or other rheumatic diseases with a positive anti-Ro or anti-La antibodies. The Research Registry for Neonatal Lupus in the States defines NLE by two criteria: (1) maternal antibodies to the 52 kD SSA/Ro, 60 kD SSA/Ro, or 48 kD SSB/La ribonucleoproteins and (2) heart block or transient skin rash. 42 The antibodies are usually cleared over weeks and most of the manifestations are mild and transient except for congenital heart block, which is permanent and carries significant mortality and morbidity to the oVspring. 43 CHB is the most common manifestation of the NLE syndrome. The estimated incidence of CHB in the general population is around one in 20 000 live births (0.005%). 44 Having SLE per se is not an independent risk factor for the development of CHB but rather depends solely on the presence of anti-SSA/Ro or anti-SSB/La antibodies. For SLE patients with a positive anti-Ro, the risk of CHB is between 1.5% and 20.5%, with an average figure of 7.2% after pooling the data from various studies. 45 This is much higher than SLE mothers without the anti-Ro antibodies in whom the risk was estimated to be only 0.6%. 46 A recently published report on the largest series of autoimmune CHB to date found an equal distribution between boys and girls. 42 Julkunen et al studied 46 mothers with at least one child with CHB and controls with normal children and showed that the highest risk of CHB was observed in patients with positive anti-52 kD SSA/Ro by immunoblot (odds ratio 18.9; 95% confidence interval (CI) 7.7 to 46.5, p<0.0001). 44 The relative risk for a female child compared to a male child to have CHB was 1.9 (95% CI 1.2 to 2.9, p = 0.09). The risk of having another child with CHB in those who have already had one child with CHB is 12% (four of 34). This figure is similar to that reported by Buyon et al in which the recurrence rate of CHB in 49 mothers with subsequent pregnancies was 16% over a 27 year period. 42 The pathogenesis of fetal CHB in mothers with anti-Ro or anti-La positivity is not completely understood. Circumstantial evidence has shown that the placental transfer of these antibodies occurs during the second trimester and mediates immunological injuries to the fetal heart and the conduction system. Attempts to prevent the placental transfer of harmful pathogenetic antibodies such as administration of corticosteroids, intravenous gammaglobulins, plasmapheresis, or in combination during the second trimester have been unsuccessful. 47 Once complete heart block is established, it is irreversible.
Although anti-extractable nuclear antigen antibodies are not essential for routine disease monitoring in patients with SLE, screening for anti-Ro and anti-La antibodies is recommended for SLE patients who plan to be pregnant. Mothers with positive anti-Ro (especially the anti-52kD SSA/Ro) or anti-La antibodies are at risk of the NLE syndrome. Fetal echocardiography should be done during the 16th to 24th week of gestation by a specialist experienced in dealing with high risk mothers. In addition to an accurate diagnosis of CHB in utero, fetal echocardiography is also useful in following the course of the disease and detecting fetal myocarditis, pericardial eVusion, and valvular regurgitation. When the clinical condition of the fetus deteriorates on serial echocardiograms (for example, development of heart failure and hydrops), maternal dexamethasone should be considered.
Safety of medications in lupus pregnancy
There has been extensive literature regarding the safety of aspirin use during pregnancy. Exposure to big doses of aspirin (>3 g/day) is associated with prolonged gestation and labour as well as increased bleeding complications during delivery. 48 High doses of salicylates have also been associated with oligohydramnios, premature closure of the ductus arteriosus, and pulmonary hypertension. 49 However, the incidence of fetal congenital abnormalities is not increased. 50 51 On the other hand, there is still no evidence that the non-steroidal antiinflammatory drugs (NSAIDs) currently available are teratogenic in human beings. However, high dose aspirin or NSAIDs should be Box 3: Congenital heart block x Having SLE per se is not an independent risk factor but rather depends solely on the presence of anti-SSA/Ro or anti-SSB/La. x The risk is approximately 7% in SLE mothers with positive anti-SSA/Ro.
avoided during the last few weeks of pregnancy because of their possible eVects on uterine contraction, platelet function, and physiological changes that are taking place at and before birth in the fetus such as closure of the ductus arteriosus.
Although there are reports that corticosteroid use in pregnancy is associated with cleft palates in rabbits and mice, 52 53 the occurrence of such congenital anomalies is rare in humans and there is no solid evidence that these are more common than the background incidence of congenital anomalies in normal pregnancies. Prednisone, prednisolone, and methylprednisolone have minimal placental transfer and are the drugs of choice during pregnancy. Fluorinated corticosteroids such as dexamethasone and betamethasone easily cross the placenta and should not be used unless there is intent to treat the fetus. So far, no major adverse eVects of corticosteroids on babies have been reported in various published series of lupus pregnancies.
11 13 18 However, it should be noted that the use of high dose corticosteroids during pregnancy is associated with premature rupture of the membranes, IUGR, and precipitation of maternal complications such as gestational diabetes, hypertension, osteoporosis, and avascular bone necrosis. 37 38 54-56 Hydroxychloroquine is the commonest antimalarial drug used in SLE. Unlike chloroquine in which congenital anomalies have been reported for its use in pregnancy, no reports of hydroxychloroquine induced congenital malformations have been described so far in the literature. [57] [58] [59] In a recent publication, 36 infants of 33 mothers had no apparent congenital anomalies attributable to hydroxychloroquine. 60 On the contrary, as there is good evidence that withdrawal of hydroxychloroquine may lead to lupus flares, 58 59 61 this should not be stopped unnecessarily during pregnancy in patients with SLE.
Azathioprine and cyclophosphamide are the two most commonly used cytotoxic agents used in the treatment of SLE. Both are teratogenic in animals. Azathioprine has not been associated with congenital defects in humans; however, sporadic anomalies such as preaxial polydactyly and bilateral pes quinovarus have been reported. 62 There are many reports of fetal IUGR, lower birth weights and prematurity in kidney transplant recipients who received azathioprine and/or prednisone during pregnancy. 55 63 64 Yet, most large scale studies in transplant recipients have demonstrated that azathioprine is fairly well tolerated during pregnancy. Successful pregnancies have been reported in SLE patients who were treated with azathioprine and corticosteroids. 65 Although increases in the rates of birth defects, miscarriages, and stillbirths have not been established in association of azathioprine use, the number of reported cases with adequate follow up may not be suYcient to detect a small increase in these rates or to detect late occurring abnormalities. For patients in whom immunosuppression is absolutely necessary during pregnancy (for example, those with severe lupus), azathioprine is a reasonable choice and may be continued throughout pregnancy. Cyclophosphamide is teratogenic in humans. Although there are isolated case reports of successful pregnancies with cyclophosphamide and without congenital anomalies, long term follow up studies are scant and there is a risk of development of cancers in those exposed to cyclophosphamide in utero. 66 Cyclophosphamide should therefore be avoided during pregnancy and appropriate contraception should be advised during periods of cyclophosphamide therapy.
Cyclosporin A is not an animal teratogen. Increasing data in human pregnancies suggest that there is no increased risk of congenital anomalies in exposed fetuses. In a large series of 115 renal transplant recipients with 154 pregnancies, cyclosporin A was found to be associated with lower birth weights but no malformations were observed. 67 Another follow up study (mean 39 months) of 22 oVsprings of mothers treated with cyclosporin A during pregnancy did not reveal that the drug is nephrotoxic to the exposed children. 68 Although the long term eVects of cyclosporin A exposure in utero are unknown, it may be considered as an alternative to other cytotoxic agents in the setting of severe disease activity in pregnant lupus patients.
Lactation
Most drugs used for the treatment of SLE are excreted into breast milk. After a single dose of aspirin (450-650 mg), 0.1% to 21% reaches the infant over a period of 24 hours. 69 Peak salicylate concentration in milk occurs approximately two hours after the peak serum level. With immature neonatal metabolism, salicylate intoxication can theoretically occur in infants whose mothers are chronically taking antiinflammatory doses of aspirin. For this reason, the American Academy of Pediatrics (AAP) recommends that aspirin should be used with caution during breast feeding and big doses should be avoided. 70 Most NSAIDs do not achieve high concentration in breast milk. The AAP considers ibuprofen, indomethacin, and naproxen to be safe with breast feeding. NSAIDs that exhibit enterohepatic circulation (for example, sulindac) are better avoided. Moreover, as NSAIDs displace bilirubin, they are contraindicated in Box 4: Use of medications in lupus pregnancies x High dose aspirin and NSAIDs should be avoided in the last few weeks of pregnancy. x Corticosteroids and hydroxychloroquine have not been shown to be teratogenic. x Azathioprine and cyclosporin A may be considered during pregnancy when intense immunosuppression is deemed necessary. x Cyclophosphamide is teratogenic and should be avoided.
jaundiced neonates because of the increased risk of kernicterus. Overall, NSAIDs should be used cautiously in nursing mothers and those with a short half life and inactive metabolites are preferred. Alternative analgesics such as paracetamol should be considered. Small amounts of corticosteroids can be found in the breast milk of women taking these drugs but no adverse reactions have been reported. The AAP considers prednisone and prednisolone compatible with breast feeding. Some clinicians recommend that mothers should wait for at least four hours before nursing when the dose of prednisone exceeds 20 mg/day. 71 There are still no data on the use of dexamethasone or betamethasone in lactating mothers.
Low concentrations of hydroxychloroquine can be found in breast milk. Although the AAP classifies this drug as compatible with breast feeding, it should be used cautiously because of its slow elimination rate and potential accumulation to toxic amounts in the infant.
Substantial amount of cyclophosphamide can be found in the breast milk of nursing mothers and this drug is contraindicated during lactation. Breast feeding should not be contemplated in patients who require cyclophosphamide for disease control in the postpartum period. Other cytotoxic and immunosuppressive agents such as azathioprine, cyclosporin A, and methotrexate are also excreted in breast milk. The use of these agents is not recommended in nursing mothers because of the potential risks of immunosuppression, growth retardation, and carcinogenesis in the neonates.
Breast feeding and disease activity of SLE Prolactin has multiple eVects on the immune system and many of these are immunostimulatory. 72 Prolactin concentrations normally rise in pregnancy during the second and third trimester. Hyperprolactinaemia persists for several months in patients who breast feed their children. Some earlier and small studies demonstrated that increased prolactin level in non-pregnant SLE patients was associated with disease activity. 73 74 However, later and larger studies did not confirm this result. [75] [76] [77] [78] The increase in prolactin levels may contribute to postpartum SLE flares, although the change in the concentrations of other hormones such as oestrogens and progestogens may also be responsible. A recent prospective study reported that first time breast feeders had increase activity of rheumatoid arthritis during the first six months after delivery when compared with those with rheumatoid arthritis but who did not breast feed. 79 It was hypothesised that exacerbation of rheumatoid activity by breast feeding might be mediated by hormonal changes that included hyperprolactinaemia and was more likely to occur in genetically susceptible individuals. There are still no data regarding disease flare and breast feeding in SLE. The authors have reported a patient who had a postpartum relapse of SLE after a period of quiescent disease for more than four years. 80 The disease flare was temporally related to breast feeding with documented hyperprolactinaemia. As the concentrations of other hormones were not assayed, it was diYcult to be certain that hyperprolactinaemia per se had led to this flare and more cases and controls are needed to confirm this clinical observation.
Contraception
A number of anecdotal case reports have associated oestrogen-containing combined oral contraceptive pills with lupus exacerbation. [81] [82] [83] [84] This has led to reluctance of some physicians and gynaecologists in prescribing oral contraceptive pills to SLE patients. It should be noted that in most of these reports, a higher dose of ethinyl oestradiol (50 µg/pill) was being used. As it is possible that the amount of oestrogen in the oral contraceptives may be related to the risk of lupus flares, the availability and trend of using a lower dose of ethinyl oestradiol (20-30 µg/day) in oral contraceptives is likely to reduce this risk.
While case reports of flares in SLE patients after oral contraceptive use might be coincidental, three retrospective studies, two with controls, have reached diVerent conclusions regarding the association of oral contraceptives with SLE disease activity. Jungers et al reported a high flare up rate of 43% in a group of SLE patients with renal disease who received oral contraceptives. 85 In another controlled study, Julkunen et al did not find an increase in the rate of flares during 12 months' follow up in 31 oral contraceptive users. 86 Finally, Buyon et al found a very low self reported frequency of flare (seven of 55, 13%) in SLE patients using oral contraceptives. 87 In the absence of convincing controlled studies, it is still unclear whether oral contraceptive pills will exacerbate lupus. The ongoing Safety of Estrogens Lupus Erythematosus National Assessment (SELENA) trial conducted in the United States may hopefully provide more information on this aspect. 88 As there is some evidence that the risk of thromboembolism related to contraceptive pill use may be higher in SLE patients, particularly in those with positive aPL, 89 90 oral contraceptives should be advised against in this subset of patients. For young (<35 years of age), non-smoking, and normotensive SLE patients For patients who are not candidates for oestrogen-containing oral contraceptives, progestogens may be an alternative form of hormonal contraception. However, progestogen only pills and depot progestogens (for example, Depo-Provera) are associated with a number of side eVects such as menstrual irregularities, spotting, amenorrhoea, oedema, and change in body weight.
Intrauterine contraceptive devices are associated with increase incidence of infection, particularly in those SLE patients who are under heavy immunosuppression and is therefore not usually recommended. Mechanical barrier methods such as condoms with spermicides and diaphragms are safe and eVective and may be suitable for those patients who are contraindicated for contraceptive methods described above.
Uraemia and pregnancy risk
Occasionally patients with inactive lupus, but with diVerent degrees of renal impairment caused by previous episodes of nephritis, may come for advice on the risks of pregnancy related to chronic renal disease in general. A study of 25 pregnancies from 23 women with moderate renal insuYciency showed that a decline in renal function was fairly common during pregnancy and might be more rapid than that expected from the natural history of the disease. 91 The functional deterioration ranged from a mild increase in serum creatinine concentration to a state that required dialysis. Hypertension developed or worsened in more than half of these pregnancies and premature delivery was usual. Chronic renal failure is often associated with amenorrhoea, anovulatory cycles, and reduced libido and the chance of conception is low. 92 While successful pregnancies are definitely possible in uraemic patients, the maternal and fetal risks during pregnancy should be minimised by aggressive control of blood pressure and prompt diagnosis and treatment of bleeding episodes. Patients on dialysis should be given adequate dialysis to maintain serum biochemistries to as normal as possible. Premature labour should be treated with NSAIDs. Couples should be thoroughly counselled about the serious risks of pregnancy in uraemic patients and close collaboration with nephrologists is necessary.
Conclusion
Patients with SLE have normal fertility and should not be discouraged from having children. A thorough and detailed discussion with couples regarding the risk of disease flares, optimal timing of conception, possible maternal and fetal complications during pregnancy and their consequences is essential in relieving anxiety from the patient and ensuring a satisfactory pregnancy outcome. Pregnancy is best undertaken when the general health of the patient is at its best and when the disease, especially lupus nephritis, is in clinical remission for at least six months. Appropriate counselling for the risk of neonatal lupus syndrome should also be given to those patients with positive anti-Ro or anti-La antibodies. Aspirin and/or subcutaneous heparin should be considered for those who have recurrent miscarriages and positive antiphospholipid antibodies. Pregnancy in women with SLE is a high risk and judicious monitoring for disease flares and thromboembolic phenomena during the pregnancy course and the puerperial period is mandatory. Blood pressure, urine protein, creatinine clearance, complement concentrations, antidsDNA titres, and blood counts should be obtained at each antenatal visit and close collaboration with obstetricians and perinatologists is essential. Regular surveillance for the well being of the fetus can be achieved by methods such as the non-stress test and biophysical profile. Fetal ultrasonography and echocardiography is useful in picking up CHB during the second trimester of pregnancy and monitoring for progress. 
